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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a wiring 
electrode structure exerting relatively low resistivity 
even when it is formed as microwiring on a 
microsubstrate constituting a microreactor or the like, 
and exerting excellent bondability or adhesion to a 
peripheral insulation film, and its manufacturing method. 

SOLUTION: Heater wiring 50 has a multilayer structure 
where first conductive wiring layers 51a, 51b or third 
conductive wiring layers 53a, 53b each composed of a 
high melting point metal material, e.g. tungsten or its 
alloy material, is inserted between second conductive 
wiring layers 52a, 52b of gold or its alloy material 
having low resistance characteristics and a thin film 
heater (a resistor layer) 40 composed of an oxide, a 
nitride, or the like, or an insulating protective film 
60. The cross-sectional structure of the heater wiring 
50 has a level difference arranged such that the pattern 
width of the first conductive wiring layer 51b is wider 
than that of the second conductive wiring layer 52b and 
the third conductive wiring layer 53b. 
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iit-$4o fflij©Bfcf»K<t^a{c j: *) tiftm 
^©a^ss ioi, awsffi 1 o©-ffi(iij{CBFfs©^ 

fl5tK£W O 3 nfcSlS^Sg 204, IgJSJS^Sg 2 
0©F«3SgM©^^. ^>a<i*>— S (*£Mfflm«:*t» 
Ttt. SId?S3§2 0©J6M) (C#ff^Snfc)»»2 1 
i. SlSfll«2 0©|liSSSHW*HJt-r*J: , 5«:»/J>IS« 

1 0©-ffiffJ{c«*iSiLr»^Stifc*^^*««©Hjh 

3 0 i . %/J>Sfi 1 0 ©ffe®ffli]K^©^rv< ^ 

0 ©M^gpwifS o -c ■m.mm x>< $ - - > yj^BSs n 

/ct-^SEi^5 0 4. **A-C«J«3tirt»*. 

5 4», mn*Zit£ti&Ltct.--2mm£mmmcm 

5 0 ©fflarajOBBEOffiaKKRW 6*1*. 
[0 03 1 ] C©j; ; 5^^cjgffl3n5t-^i5^ 
(S2^m@^B) 5 0 ^^tf»rffi^i&©m 1 ©09». H 

2 (a) tc^-rJ;^K:. */J>»fil0±«:. BfKoAM 
»tt**tilifc-* (SK^d) 4 0 4. !SSL*« 

SJS 1 ©zSmtiieiSjl 5 1 a 4 . fiffifn 
4*tt*Wr4*2©*«ttiB»J15 2 a 4. SfU ©*S 

ttss^ji 4 ibhr(c. mki^Mtt 6^s^3©i 

mttiS^H5 3a4. d>^c<4fe. ±IB«St-^4 0 
S^3©3l*ttie«JB5 3 a©±ffi©BFr^©flJ^5:S 
«T * J: 9 K«» 6 ft fc^ilt14©«SJ« 6 0 4. «>K»c 
8W3tlfc»R6*WLri»*. cct. *i. m2Siy: 
^3©zimttIH«®5 1 a. 5 2 a. 5 3a*s^fS©ie 

* - >mvizm l xmxmm s ^/cs©*8it©ge^ 
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W&gS&mb la. 5 2 a. 5 3 a tft,*-?txi>m— <D'* 
[0032]Jfc, b-*ffii® (Stfttt&ffl&) 5 0* 

^tswmmm.(om2<j)mu. 12 (b) k^-t^k:, 

-$40i, ffll©*mi4iBigU15 lbt. fil2©agm 

ttie^Ji 52bi, ^3 ©^m^ies® 5 3 b t . gis 

5 1 b©A*- *i>& < t s& 3 ©^mttie^ 
Ji5 3b <ht?«. m2Rvm3(omm&mmm5 2 

b. 5 3 b) 0^*->«J:«3 fej£< ttSJ:5{c|BH[^ 

TUi. CCT, k-*E*5 0lr^t2%2®it 
ttie^Jl 5 2a. 5 2 b B. 4>fc < £ fc3rJ£©<Bs&a# 

(Au) Xtt*©££tm«C«fc»)flWc$*vC«,»S. 
[0 0 3 3 ] SI 2 ©^1463885 2 a. 52 b 

B. (Ull, *©«fc5«:e»!a*©*#*4t?»BESti. ^ 
l<Dm&&$SmS5 1 a. 5 1b«, SIb-^40± 

su^SMi o©£tffi©gjgtfbiai i±{cesut*j»j. 
iit-$4o &o«<bjg 1 1 km ur §ijgi^««e<j 

1#ttcD£{t4?££D{C< < , fro, S£ttX«tt*tt© 
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*114S^15 2a, 5 2 b <t©P«g©&^fe{t&nTt,>.5> 
**&-e£>«5. SfT3©i!?mt£iaBU15 3 a. 5 3 b B. SI 
2©a£m&I£gU15 2 a. 5 2 b. &t*. ffigi60© 

{b^££CK:<<. fro. «£ttXB^1*fe©itit,>!ff1£ 
**T^»mMf4T4) >) . IS 1 ©gmttBEigyi 5 1 
a. 5 1 bfttflcm3<Dmn&&mm5 3 a. 53b 
B. {flAB. ^Wf> (W) 3*.B-g-©^#tffc^?© 

10 B-e©££W4l£ (Sfl 2 ©jgHttg&tgli 5 2a. 52 
b) . Rtf. ^k^XB^b^ (IIt-^4 0, ft 
SS6 0) <<.)liL-C&mk<Dfa±.ZWZC±&-C*Z>f8, 
ft. WX.\£. *>{/X?->tC, 3^£> (Ti) . T^5 
-fA (Al), i";3>(Si). -t'J^r^ (M 
o) . #>*.>U (Ta) fr^jlliRSftiM^ft^il^&tb 
* (Atomictb) ftWt 5 J: 5 K^fiSS *iA:3Witt*t« 

(T i ) , TJl' 5 — A ( A 1 ) . >";n>(Si)f 
20 fth&MlcmiRZtitcl&ft*. 8Ha 1 0 atonric%jyT. 
«fc K> mt b < B. 4 atoiric9<SK-Cd*lyfcaWtt#*» 
*fi»{caffl-C*SCi*iWB3*lte. CCt. mi© 
^mi4SHS)l 5 1a. 5 1 b RZfm 3 ©agmttiEiSJi 5 

3a, 5 3 bicmmztizmi, &uicm2<Dm'm\±m 

*§Ui5 2a, 5 2bKlM3n5TO*il(cSt. 
[0034] 

[gu ] 





£xi0"*O • cm) 




(XlQ-«/K) 


m m 


S i 


3~4 


1410 


4. 15 


nil 3sm±sEii 


S i 0, 






0. 5—7 




S l,N 4 






3 


wsc-ao 


A u 


2.35 


1064 


H.2 




C J 


1.57 


1083 


16.2 


mzWBttBBft 


W 


5. 65 


3400 


4.5 


911, 3BW££t| 


T i 


42 


1660 


8.4 


m. 3»ai4E» 


A 1 


2.655 


660 


23.7 




Mo 


5.2 


2620 


5.1 


SSL 3*91&S*ft 


Ta 


.12.5 


2990 


6.6 


mi, aisttca 



[0 03 5] I: - 212195 0 p&c5SJB34i-2>Jf52©jg1g 
1412i!9JI5 2 a. 5 2bB. <gg£iJf<i UTlSfig-r-S 

(Au) ©£5&it$$fi^tn3ifr<g< . &<bi**UC< 



^1<fel2l£JI5 1 a, 5 1 b&t>'K:||r3©ag1IttlB;f9Ji5 
3 a. 5 3 bKilfflSnS^>^X-5 i >B. S&iHB© 
so BMfc««:j:0Sa«:«j|Mi*Mfb3n-<» , r<. mm** 
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mnmtft t ©«#&«: ^gtiti^. 

[003 6 ] C©«fc 1 CD^mttlB^ 

151a. 5 1 bti, SCtiCj; 9 S«l 0©« 

-5 C£#-C &&{bKl 1 ±©5g*tttcgft. 
*/c±fiS;^<!:^-5d?>^Xf->©^Si^*H. Oxi 
0" 5 /K*$&fc©T?. SSl 0©^ffl£©;§!6jgfilg© 
m&'hZ < . JH 2 ©agHttlEitgff 52a, 52bifl 
t-*4 0 4©ia«:*JWS. flb-$4 0t©isg^ 10 

?6K, S10«ltti3ii5 1a, 5 1bg<*tt 

^Si7u^©*-c^fiS3nri^©T?. m2©jgmttie^ 

152a. 5 2 b©^(l7C^<t©ffi«^K:*)S«6rgn 
[0 03 7 ] -eCT. C©<£5&tt&a>6&-£l&2©jii 

mmsmm 52a. 52b«. sift. stttc**. se. 

KB. Sta^*i3. 0x10" 8 Q • c m*SSiffiffilri 
&©"?, ^©K^ffiin*Tlf4Ci*ir*. «FfC^ 

0M£-r4C&**-CS*. m3©*«ttE«JB5 3a. 5 
3btt. «lltta)llfb«RMttfb4M'6tt&fiaUiB 0 
£©SWtt«:«*iT:*s»). Mr, &H7c*©#n*JiS 
$nTl»S©rl&2©««ttlB«®5 2 a. 5 2b©i 

[0 03 8] Sfc. awt-* 4 0 «. ttft«rt>£tt& 

1(c) tc*fJ:9K:. Jb»bfcffc*Bat^«©Kl£i* 

s§ 2 o ©^fi£M^{c*fis o fcsf je©'< * - isfcvtzm l 30 

XWMh 4VCL>£. CCt, 0©|ggi#t4 

(HE) CCfcfD. SS/J%S«1 OOfMfflWCCJBfiSSft 
fcKl£S£if&2 0 rt**ftS»^*Mftl,T3TH©««* 

t0 03 9 ]$fc. ffiSJ86 0 «. -> 'Ja^Mitm ( S 
i O z ) *aft^i;3> (S i , N, ) ^6«c«ttlK 
It*ot, SI (c) «C*JW*»/J>»«1 0 

SWWb-ji4 0 i. BWJBt-*4 0±(c«nsn 40 
fcfc-*|3R5 Q<omfe<Dffl&*ffig$m?Z>£*>K.Wt. 

[0 040 ] C©J:5fc$)$£W-f £t-£iaSSS50K: 
*l £<gffit/x!f$tt£ Wit SJfl 2 ©^1413^1 5 

2a. 5 2bi. wtimxtzmiiimfriiKzmmt- 
* ( mzK#m ) 4 o xti^iSt4©«ajg 6 o t ©hik . so 
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t§s©«f4tc?tur®Sf4©igc^ ^>^Xf->X«-€- 

<D£&m*m(om!L$Mmmt&z-£ttm i ©enisle 

*U15 1a. 5 1 bX«HI3©2g1It4e£Jf 5 3 a. 5 

-ct,^©r. §lKt-$4 0X««SI®6 0i©iyres j f 

[0 04 1] H2 (b) ic^Ltcb: - £13815 0 

{cinti. m i ©asmteseigyi 5 1 b ©;<*->*§#. 
* 2 vmmmimm 52b gs 3 ©ssmtfeissiJi 5 3 

ffim*^LXI,>Z<DX\ fc-£gfil§l5 0 (fH3©zgmtt 

i3^ji5 3b> <D±mtmmt-*s>4: o±Ex»s&/hs 

Si 0±ffii©IW©ftttfcRifc©gMfc (S2 (a) # 

m) '<*->iii#j£<jtMS*i/cS&i ©^ttiHi^ 

®5 1 bKiOMftnTSCi^T-i*. Ml6 0©^f 
[0 042] C©«t^%»rM«jS*W^-5t- 

^ie^5 oKjmii. mmmic, mmt-n4o^<Dm 

Mx * ;b¥-©e^(c^-T £ {£*gtRf$t±£ Wf sis 2 
©jgS1£K£§Ui 5 2a, 52biLt, ^X«-e©^^ 

W4^rjlffl-r.5c<k^-r*s©-r-, la^tffflSLfct- 
$liS^6IIt-$4 0^©nmx*;i/*--©OiJt 
BRUT. x*^^-«3fe*«iWl/r*l>i*^-«ffl 

[004 3] < S^mS«i«©t?i**S>^^. 

r, 03B^#Mbri^Hj-rs„ cctb. ±Mb/cBE^ 

WS«ii©5%. S2 (b) (C^LfcKffi^gjS^WrS 

■7atezmffimx$>Z> 0 H8B, »tS«@(C|SM 

b T t > & t,>SJB13K©t!i§*S«:*J W €> NjH.^n% 

[0044] *msmmK.&z> t - ^ie^©isjs#s 

«, ^SiJLr. «a»aLh«:j«^«JBJI5Ja3nfc*171M 

« 3 <m>w&K&xm 2 ©awttt** jrxx > ^-r 

ilB-T) <h. »2©U^ fU©ag 
mi4M5rx y ^>^-r^x -7^>^Ifi (ffilWK. 
r^2©x v?>^X?iJ tSE-T) <b. 53©U^h 

M^fflo^r. Sfnfli ; £x^^>^-r^x.>^>yxii 
(oeawcc. rsn3©x^>yi?f j its-r) i. * 

[0 04 5 ] WT^WtC^-rSi. S-T. S3 
(a) tc^-T ct^&c. ^IBiCi^U 3>^*iP>^c-2)SS/hS 
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m*>z (o 2 ) tmm (n 2 > zntc a r# 

1ST$>$JI/ (Ta) . (S i ) ©X V=yJ 

a. Si. O. N7C*-Cfflfi£3n/cTa-S i -O-N 

fmwfihttimm^ o x^js-r*. t a - s i - 

O- N&mmvit. T a5c^i S i 7C^©*JUJtS i / 

T a #TIZ©5S; 

0. 35<Si/Ta<0. 6 

ZffitcLXisr) , iOS*b<«. 10 
0. 35<Si/Ta<0. 45 
*Sift:0-Ct»ti«J:C>. f bt, Ta-S i-O-NS 
9M4'©07C^©mol%M 1 **. 
2 5mol%^M 1 S4 5mol% 

5mom^M2 £ 1 5mol% 

(cSSeS tiros. 

[0 046] C©i££t)R4 0 x«. 7«7 7^ilt 
X|g^«^«TK:fc(,^-C^-r-5f-^ft*i3 7. 

5 g«T-r 4 m Q • c m £Lhr& 0 . $ tc 20 
0. 5eV~l. 0eVt©7E©ttW70000 
/cm*ri-C*-5„ ^"C. Kigta«4 0 x±tc> W 

6 (w-t i ) ft»6tt£m<z>aNtt£M5 i x&sura? 

fiS-T-5. mi©^mtt^5 1 x±fC. K*&t> 

>7*»«*fflC»r. £ (Au) #>6&SI&2©aglH£ 
Ji5 2x£JM£G. $6&c. ^s, £ y>^S^tCj: 

*-r> ■ (W-T i ) &t>rj:Zm3<Dmm& 30 

K5 3x«WiJBfiM-4. 
[0 0 47 ] ^C^t?, S3 (b) K^-Ti^C. ^3© 

if?H4M5 3 X±©BFfS©(4SCC, 7=fMJV^77^ 

1 © u^* i-ii 7 i^mmc 

fcf£, 03 (c) K^-TiMC Sfll©U^X HJK7 1 
^9iU, J5lStt>f^>X2,^>y (RIE)S 

»3©t»Sfflg (T i -W) 5 3 xRtfl&2©3tffttJK 
(Au) 5 2x5rii^WlCi ^9 : ->^-rS (HI 1 ©i 40 
^>£OtfI) . -eUT. 9tl<Dl>*JZ. hJS7 1 £Bfc*-r 
■5c<fc«:J;0. 03 (d) (C7f;-f J: 5 fHl©^£- 
>«tt*WT4*3©ai«ftE«J15 3 b&tflfr2©ag 

[0048] 2tt>-C. 7*MiV«7^ 

t, 04 (a) 9 cc. m3o>mnmc!mm5 3 

bSC«(f2 ©»«4E«01 5 2b QJgdMM (» 1 ©>< 

jg3®iittf££gUI5 3b 
S^2 ©zSmttlE^H 5 2b ©iaiSflaJ: 0 fe^f * -> 
*H#lE<l9^S<a;fcil*2 U 3 6 50 
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«c. sn 3 (omm^mmm 5 3b s^sr 2 ©isttrai 
5 2 boiisyni^s-ri^aoi/y^ fj§7 2 

*&!&Ltc'&. 04 (b) K^-r^ft. Sg2©Ui>* 

^fflt^r. »2©Ui>^ h^7 2tCteS3ti-Ct^j:l,^ 
l©i»mffig (T i -W) 5 1 x£i^>f"r.£ (m 
2<Dx.v?-ls#JM) . -eLT. »2©Ui>^Fg7 2 
£6fc£-fSC 04 (c) {C^rT^fC. t- 

i£< ig5Wci2 ©a* zm i ©^m 

14ffiSU!5 1 b±K. fc 5 0 ©;■<£- >fl5tt£ 
cr>mm&&&m 5 3b RO'lft 2 ©agSlffifg 
@5 2 b«s^fd«3tiA:9UliQR^96n&. 
[0 04 9] ^vc. 7* hUV 7 -/ &ffi5£ffil> 
T. 05 (a) (C^-T^Mc. fill. ^2SC>'^3©® 
mttlE^Jl 5 1b, 52b. 53 b<DBf&mm (St 1 © 
?&2©^*->^t*) *dtmWt-3r 
4 0 ©Sf 3£©JBJ*«««:«3e 3Wcg3©A-$- >^t£ 
3e.(C. #1. ^2SO'^3©^mi4Ei^J15 
lb, 5 2 b. 5 3 b©ffliJffi£&?l-r£lft3©U-y;* h 
«7 3*MUfca. 05 (b) CC7jVi\fc9«:. f&3© 
l/^H7 3 4v^7<!:bt, F7^i»?>yffif 

?rflau-c. ^3©u^x Mi7 3«:»ss*irt,>*t,»is 

tajg (Ta-S i-O-N) 40 x?rX^?->^T-S> 
7 3§i51-5Ci«:j:0. 05(c) tc^i^K:. 

[0 05 0] ■€■©*£. 02(b) tc^-T J: ^ 6c. 
2'J>#&m&Kfr>X. 2>2Jl< (Ta) , ~>';3> 
(Si) . If (O) Sf^faTa-S i -OSWS 

«. 01 (c) (C^L/c.fc^JC. fc-^iE^5 0©ffig|5 
tc*g^^ K5 4*i^6n-Ct^-5)iS^C«, 7* h >; 
vy77^r#»t, F5 4±©«S 

®6 0^x-y^>^-r-5CifCJ:0, lfiA,F54» 

[0 05 1 ] CWJr^ftllMrW-rSi&tTjffitcJ:*! 
«. ^l©Xi,^>^X^Ccfct3m-©U^^ hM (S& 

iow^ hM7 i ) £/Bi>-r, SJiiEm^filfiS-rs^ 

1 , m2SU t ^3©^ttie^S5 1 b, 52b. 53 
b©"5%. m2RO*^3©^ttBe^J15 2 b. 53b 
tfrc^ -.=.>;!/;* ft, ^t^f. ^2©i>^>^Ifi© 
BRK. ^2SO'^3©^*ttlE^H5 2 b. 5 3 b©± 

20L--^H7 2) ^fflt^T, ^l©^mtt§Bi^®5 
lbiS/^-i>^h5©-C, m 1 Ry'1 3 ©h»^14 
iSS§lH5 1 b, 5 3b?:, 
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2 ©x -j * > ^xgcD^fc -r -etc Bf& £ tt/cjg 3 ©ign 

[0052] -Tftfc>%. 3TK 12Ry^3©lSSE 

tgji#ii)-©^ * - >e§£ w-r & »?s«i*?r w-r sa® 

gSSr&o-C. 06 (a) ~ (d) (Cm-TJ:^ 

{C. #-©1^* 4£fflOT. ^3. JfS2&tfSfl 

l©iSmttffi5 3x. 5 2 x. 5 1 x^m-Xx.y^->{f 

B5 3b«, &^©jh i <omm&m5 lx^i^^y 

TSS?P B 1*. -e©ffli]ffigP»A5^^m ft *) . 

IP 1 RVm 3 ©^mttiE^d 5 1b. 53b *<|5jl£©a« 

iaj« 4 ft s fc» . ^3 <omwmmm 5 3b ©ffiiMS5# 

[0053] cntc^ur. 

»ia»»«4ffli5 i x*x»?>yrsxa 
Ktei>t. 5t?f-r?>xy^>yig{c*jt,>r^^-x> 20 

VZtvtdm 2 SC^S 3 <D2g®4&il£Ul 52b, 5 3b© 
iS&tfffliJffiSrU^X hjg (^2©l/^hI7 2) K 
«fc")*«LT. ±IB*-^-Xy^>^©^*RS±L< 
TV5©r, SH3©igmf±ffi£U15 3 b©^2->ifl© 
«iJ>{C^^^X«^=&$Wr4^W^ (^2©Iltt 

ia^ji5 2 b > tmitmxitmm (mmme o ) 4© 

[0 054] Iiao ; l2(Di5f>^IliCfc 

T»4fc*m©»*f*E*Ui©'<* JbJI4 
ft £31 2 &E>*3& 3 ©ig®$ffi8Ul <fc94>)£<aS3£3nT 
t>5©-C. ^>^II14ctJW4m2RC>*^3 

©aMtttESw©? * h ^©tflaB^*># ztrnw® 
[oo55]*l-t, &±mw Ltd:'? amnmwmsk 

tcmSMtsn/c^t^Slt^a ( v -Y 9 n >; r * £ ) (t& 
u i »«s*4m?fetc *$ w 4 <t u r s»cc mm? s c 

4*5-C#4„ 

[0056] ft*?. ±Mi&mmmc?<<s.. t-^Esis 

0©^£-x>^£&Cjfjat-*4 0£^£--x>£'L, 
^ifriiBi fc-* 40 >yt,r*» 6 fc- 

£iaa5 0©#B**t&f£«C/-«*-x>yoT. fc-£ 50 
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i3£l5 0%B$LUXt>£^. C ©*&-£. t-^lE^5 0 

«. »st-^4 0±©*ft6-r. isio (&8<bjg 
1 1 ) ±<,cbm-}z>c£w-cz2><D-e. £&©3i#so 

tt. T®{CtS?>^Xf >Xfi»>^X-f >^#?r^tf^ 
l©j*«14iegUf 5 1 a, 5 1 bSrWL-TtSj&SftTO 
5 c 4 SSI 0©as«:^^tMl 1 

§)j#ft-2>c4«ftt:>. 

[0 05 7] JSTFfC. *^{C«&4iS®SS«jS*il^ 
fc{b*J5fc>3£g£, «*W»J/^fA<03Mia4Lta 

rfe->*r-A3 0 0©g^J^tfj&^®tei'Xf-A3 0 

oj^fgtt^n-STvw^Dvc^-r^o ?*0-c& 
©A«c8i^*^-rmBS«fi£s-c*4„ ft**, cct 

[0 05 8] 07 K^-rJ: 5tC. *^«C^4iBiS«@ 

#ift*(i^wb^JS)CD«g©siffl*^#ift^^*y^ - 
jhoob, asijut, ^ScM^©@»ii5^Si^ 
**«»©*«&&*•*- siwms mnmm^m 1 1 o 

4. tim'* ^2 10 ©»4^ASP 1 9 0 (CRftg. ttA 
«»4Rl^fiW*«»5W'*) F L©%m§B 1 1 0 -v©{&|&fi 

^©jaiT zmmmmm 1204. ^ssu 1 1 0 ^<omm. 
mm) warrsffisuwapwi 304. jam 

icmt&? &&m$ai 404. is^gpi 1 oaw«»»i 
4 0 *jjJSK:jj:i;rfti«ir4fcib©jlfl:*il»Wi 5 o 
4. ^mSPl 1 0Ct<fc«5£^3ttfcS2j©— 9£gL< ti 

^^wr3tm-r-5.3>7 ; >^*WT4^gpi 6 o 
4. js»*y a -*i o ort©»«»fp, sssaijfp. 
m-z>mtmwu\ 8 o^^ssvi 6 oosit«Mt 
«cjfia«rtt^*tH*-r*iiJ*iB»i 7 o 

4. 26S-=e^»-;H 0 0rt©|g«ittfP«:Si»ffiS-r-5 

sbfNHapav 1 8 0 4, 4tLtM?nTi,>5, 
[0059] mmom 1205*. «ss*4«asp 190^ 

S6f^»gB 180*6 ©*g^t#(C L/ /c*5 o r . ym%l 
l4 0«c»f5£««l&-r-5«fc^«:sWE3ti-c»,>i. ^AtH 
©SP 13 0B, ***f4®f!r>*^A3 0 Of^©^*^ 

^. h«spi 1 oiemm (o) 

[0 06 0] afeftSB 1 4 0 «. IBS^-? -^210 F*J©T 
;Un-;U(ALC0H0L)RO** (H z O) *<3^fiS;$^4j^ 

mammmmi 2o*6s?». *^ <h 2 > 4iu£j£ 

!fe©-gEYb^ (CQ 2 ) . 3 6fc, dk&<D-mtl%m 
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(CO) Z£j&-?2>7itmM&.Wlxfc$l UOai. ^(c * 

it.. pmjm.mmst& uoa* %m&$ titc-mm 

IS (CO) &jK$l«aPffil 2 0SCf/'X«^Sgi51 1 0 

*>&tfcfestifc* (h 2 o) istt^it. -mitmm 

(C0 2 ) Stf/kJlt (H 2 ) «r^fiS-r-5»7kttV7 hfiOE; 
351 4 0 b <t. *tt~>7 hJgjSgq 1 4 0 b-CSJSb^n 

nue* (co) zmm (o) iraos-e-t 
-^fb^sR (co, ) ztSLf&-rzmvim<tm.fc$fii 40 

[0061] ?aa*(j®gf5 1 5 0 «. mtfflfflst 1 8 0 a> 

6©f&^fll#K: «fc »J . TfO&HMnStt&B 140a, 
f 7 f-KloSB 14 0b. jl!RK<b£j£gP 140c (C^ti 
**i»tf&*ifcfc-*»Jil4 0«:, ±a0fcifiJ4Wt 
■6 1 -$12-^5 0 5r^-Lrm*?re^-r-S C LXttmZ 

-*«K4 o*5|$w^ti-ct^ti^{c$>-o-c«. ±i&o 
[0062 ] ^mSB 1 10B. &ffSB 1 4 0 a»6tjg&3 20 

(h» > Rtfsawaiaii 3 ofrt>m&ztitc 
mm (o) Kj:»)**r*j:9«:5Besti. fsmm e 
otj. i o-cmmstift.njjicxvimztiz 

«fc^«:i93£3ti. ^SUSPl 10&091i*»l 6 0©^ 
TV^XDVCO^MLDKS^tfcfS 
■Tii^KKSJtiriiS. MiJSJSSP 1 7 0 «:, ftfl$g 
SUP l 8 o*»6©J&^m#cc(£:i;-c. 3t«SB 16 0-cf 

nfcm^jK: <t o 120. ?ss$«)gi5 1 5 

0. f^-r-5a&tt3WS3J8Bl 80. fit, i&gKtSOT 

^man 1 otc *2i*«i&-rsj:9K:»je3tva,» 30 

[0 063 ] S&fW$)gfl 1 8 0 «. 5Smgi5 1 6 0 "Cgll* 

3H 2 — 6H + +6 e" 
[0066 ] — 3T. ^«SiC^mWS|5 1 3 0 ZftLX * 
^«*OBBR^x (O, ) aH&fSSft-SCiCCJ:'?. & 
©ffcWQfiSC ( 2 ) iCTn-TJc^tC. ±Btt8UC«fcDtUSf3K 

6H + + (3/2) 0 2 +6 e" — 
e©«fc5tt-aWMt$Wfc£5l£ ( ( 1 ) 5£& 
(2) SC) «. «tiSjB~8 0XM>ttRWfi»O«l* 
TTiWfL. ^^©IttffcWi. 3t#WCC* (H 2 40 

o) iMb^i^^mmft^sx&jc 

JS£5£ (1)SV(2) K^UfcJ^K:. 1 1 0 

©«*5WSK#l&;**ia**#x (H, ) ©«K«aW 

a. 

[0067 ] utc&-?-c. tmmwsn 1 2 o «. fsmas 
1 lOKfcw, bt^cds^j*^. m^-r-s/cA^ 
stt«©**^x (h 2 ) t u zftotim^mzwi n 

&A,r. «SWS*»ffil4 0K«fc»)**#;*{cSiari, 
r. fgmgfli 1 o©«*«s(cflti&T4(Wffli*tT5. it so 
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fcAtC^fgl&L. 5cmSPl 6 OT^mSiifc^-f-y 

as 1 2 0 . ismmmfli 150. ^.st-dSD-c^mas 1 1 
0 icw.ti*m&-fz>£ *> w&^m^^wimmn 1 7 0 «c 
mtf-r s t mmsm 1 2 0 

UBLUWU 1 5 0 tf&ffSB 1 4 0 ©jsjb 

[0 0 64] -5- LT. SSty^-JHOOiiJSSa 
90i, %S3IS1 1 O(C«fciJ*J5S3*lfcffl*jaaj%0iR 

■rssttfiR^@jRSP2 0 0£. ^sts. igm-ts^- 

X7-A3 0 0B, fvW*DVC©:iH5LDiClIiffij^; 
*^-T-SC<t«:j;0. 3>ha-vCNT©*iJ®K:b 

[0 06 5] ccr. ^mgpi 1 o«. )gai©@ftiS^ 
^S!©«SI4Stfe2(E»©«ES*WU. 6SEBS. S^SA- 

^©ffltc/hSIStifc^-*;!/^©^*^®® (32ft 
fil) £. **ur«^3nr(,»i. *L-r. c©J:^% 

«JSS**^4»«»1 1 0©***«tC. KMSPl 40?: 

'X<Dtt¥m&iR (i ) K7n-r<i:5cc. ±teM^(c 

" ) *W»)ffl3ft-CfHSFK:##&3*i.5. 
• • • (1 ) 

^SSLycm-?- (e" ) <t-f*>^^jiilb/c*^ 
•Y*> (H + ) £^«tf©M^*'^ (0 2 ) &W.!x:-hX 
* <H, O) #4fi!SS*iS. 
3H 2 O • • • (2) 

*$. ^«$ij®jgf5i 3oij, ^siasi i o<D£mmtcmi& 
rzmmxx (o 2 ) ©jt*wai-i-4«Mie*WL-ci>* 

^mSPl 1 0(C*jW^#&B#Pb1*/cI3©^©SA 

o ©^«s«:m^-r •s^m^x©a^$ijiai-r -s c £ * 

<. f&«gpi l o©IBW^«:S^l«^*ttl&-rife 
©r*oty<, *fc. ao©»«ii,r. #emgpi 1 

0 K&I^T IS^ 3 ti ^7K^*'X©«*&S©^-CftlJ® U . 
ffi«*l»aJl 3 0©«*>»)tCffl»7L*KW. fSUgqi 1 
0 K*JW ■S^^b^JS^CfflO 6nS±IBgA1^efilit 

±©^m (Am) Aia^L^u-rft.t&snsj:^^^ 
fiS 2 nr i, ^ -s & ©-c * o r 6 <£ c ^ „ 
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[0068] $tc. &m® 1 4 o it, tmumn 1 2 0 
mmitic-g£tiZykmi£ft*mBiLx±imn$ii 1 0 

M) ©^^ftWcjSffl-r #y*W«: 
T. (H, ) C CT. 3HSE. 

CH, OH + H 2 O -» 3H 2 
CH, OCH, + 3H 2 O — 

[0070] t>-rtt©7k^&ffKiSK*Jir>-r 
€>. m*a3 0 0 •c©^.*#©T-c^igJSfc;*iftiff ccji?T 

«■©£&& co 2 ) ». ^^tcgftasn 
jwru mm<D-MWicfcm$titcKtt:j&m mm) «■ 

*fOT. ifBSft^jSJt^ (3) . (4) VCJn^fdSm 
5 *38«^Kl6©«firK:SF#-i- £BFfS©gix * ;U 

[0 0 7 1 ] CCt. &Hgfll 4 OttJSfBSftSjlftlfl 
fcHlfiSM*, H8 (a) 5C^"TJ:^K, 

>^©^ha«i 4 i©-Efflij{c. mswmmmmo 
vmixcmmzm^x, m&^mmiRimT&owm^ 
z~>*m?&&5itmihritcmA*im%?> \ 42 a. 

TkttWgR 14 2b. i8S»a<fcSP 143a. #Mt& 1 4 
3 b . W&U 14 3c, eJOStC>?0§ 144. 
gp»g|5 1 4 5 t . _LfE5&®KlSjfcS8 1 4 4 ©7&£M««: 
*ftK-r4««-C*or. 4 1 OttlMNtcRtt 

64i/c?SKfc:-£ 1 4 6 (±j£0fc?lE)gt-£4 OKtB 

[0 07 2] JftfttttHftl 4 2 aSC/TktttHSP 142b 
«. ±j« U ft: J; 5 &7k^a?feSSlCc.{C *sW £ 

■5. U/cASot. j^f4P±tHS)51 4 2 a RC^RtttHSB 1 4 

it«. ±K<fc¥KlSai (3) 3Mc5*Lfc*JSI*#Hfia£; 
OiStftt.«3WWffliSn4Ci«:ttSfc* (ffU<B. » 

1 4 6*6««e3#a*J»i*^¥-fe«««:H 
jlT S) . «6»ttHJ» 1 4 2 aRCf*ttffl» 14 2b 
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*'fZ>C£i!fiX-%2>MnX'$>r>X. WUf. 

l>jt?->\,x.-7->\,, ^y^jr>, ^S^/X (CN 

[0 06 9] CCT, KSSBl 4 0tCfcWS*^*'X© 

&j£tewmznzmMfmm&<DWtLxiz. m&mm 

10 ms£& ( 3 ) cc^-r <t $ ^7}<^KWJsit;*5*c . * 
fc. SSSET«ft<t>5c4ffl[{fci85^©-Wr*4yy^ 
jux-^ju^fflOfcJ^tc«. ;*©lt#&t£3£ (4) 

+ C0 2 • • - (3) 

6H 2 +2CO z ... (4) 

«. mn&te&vmmwimzm'iffii&ttLx^z. 
[0073] mmmm 1 4 3 a&ef*ftMtfli 143b 

DrjJffl»3nSt-$-C*ot:. ftS&RttHSBl 4 2aK 
20 C>**ttffig|5 14 2b *>6Mt«fKi brttttl $ ft/clfcSffl 

[0 07 4] ^WSJCSSSSS 1 4 4ROTWHfc-* 1 4 6 

±MEM^ 14 3c KiJC^T^fiSSn/czl^^^ec® 
JSlSflftSS 1 4 4 KiAt, KMSt5ffiSS 1 4 4©F*J|gffi 

cc#«^fi£snyt^-^ (cu-zn) m<omm (.mm 

^*B§) . RO*. %K5ft«ZJSSS 1 4 4©^fiR^««C^j£ 
30 0-Caa!W64l/c»)gt-^ 1 4 6*p6. StSSJ^SSiSS 1 
4 4 {C«JS3tt£j^©&x*rt'=F-Cc£-?l.vr . ±te 

{t^ar.^ ( 3 ) . U) lc?nL tcjmM&mfxfczz. 
G$-t±r. (h 2 ) ^^-r^o 

[0 07 5] ***'XgfmSI5 145!J, %W£j£iftg8 1 
^mSPl 1 0 *««t 4l»lft©«!i«S«:ffif&t 5. 

cntcio. ^mspi lo^cfcc^-c. iie-ft^JSjt^ 

( 1 ) ( 2 ) K£-5< — a©«SMfcSt5l£*«^0 

r. Bfj£©*##t£i«jsstt*. aagwifflw i .5 o «. « 

40 ggp 1 4 0 SO'^SSP 1 1 0 -COS-JKJSaCiSMStt**!-? 

tKommzms-r stable, asusm 4oso*^mgi5i 

1 0©§^Mt-f 1 4 6i£H;>j£ttt$a-f 

[0 07 6] ^ut, cc^^^fg^^wrs^aspi 
4 o t,ct<n,>x . ^/hss^cffj^? n/cSf&^ss^©ff$)7X 

i*st?^, H*X««t§ (J.I S) (CliJr>fcza 

so ^©igmttfe© i -yt^m—o^mw^mum^m^ 
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-5= 

[007 7] ±^bfcHSSfl5.@«:^L/c^Mt- 

* 4 o so' t - f iegi 5 o a^ffl s n s<k^sj£«K«: 

3*1-5 fc©-CB£c< . 4>&<<bfc. 0f5£©^^fr©Tt! 

nsmffi©i!S«*fl«*»affljB»tLrfflt»r. ism* 
If 5 c£#-c* 4 *>©■?**«*. ±£jiffif4Sjfe(ciKg$ 

fc© (jS&Hf&S) «>. KWSSie^ec^^ffi***^^ 
u-£ >;-x>y>. *£-';>yx>^>s¥©rt*K. 

[0 07 8] ifc, 18 (a) te^bfctgf&tCfc^T 

b, ±fa{t^&fc5£ (3) 6c*5t>t\ sswiLt 

^✓-.rt^i**. SUflattttas 1 4 2 a . 142b 

oTfcJ:t»„ c©<fc5&JS^tt*oTB. 08 
(b) K^-firMC 4 0©flftSiUT. ®/Jn 

ifiHi ©-mi'jk, was u2cm 

«M4»<fc» H3ci, ±mi,tc&mm.mmffi 144. 

[0 07 9] C C-C. ftStSB 1 4 0 TB. ±iS{b^Sl£ 

a ( 3 ) ( 4 ) T?©S(6feW-K«S«cD-BMI:K* 

(co) ££ja-rs&tt#*-&as. i7(c^i-<t^(c. 40 

rfectc^ t&*>^. j»ty»-jn 0 o©*K2Pi 
40 ±j$ufc<fc5«t. jUSBx* *2 1 ort©r;un 

-;UR<y t *A^«fiS$nS^4 ; &^4*IJffllSI5l 2 0*>6 
{£*£3*i. 7k* (H, ) 4BJSli»»©rMib«* (CO 
1 ) . 3 S&S©-iMtig* (CO) ££JST£* 
35S«fcStKJ£SIS 1 4 0 a«cfln*.T. *£«%fr5£3B 1 

4 o &&t>m&2titc-Mitmm (co) £j»48Hjepgi$ 
i 2 oso/x Bissau i o 3 n^k (h 2 
o) iSJto^-t*. -ISfbK* (co, ) so** so 
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(H, ) ££f£-r-5»7kf£i':? hgifcSM 4 0 b. SO. 
*tti^ hJSJ&SBl 4 0 b-CSJ£U#ftfc#>o/c— K<b 

ro* (co) zmm (o) iSf&^-a-c-^b^* (c 
o 2 ) zmvimitmfcSli l 4 o c©5-£©4>& 

< <fc 4>-#*>6&£-&{b^&HaJ£«;Lfctgj&£W 

e>*i&** (h 2 ) £ismsu 1 oicw&?ztt*> 
«c. satccio^-^b^* (co) 4«#{b-r^t© 
TIBKrTFTHSfi^-cti. -^bK*#5tSI5# 
t-SifcSBl 4 0 bSOiliR&fbJKf&gBl 4 0 c 

[0 08 0] tTF. afcffSBl 40©SS^i^8tC^l / 
to»fiR±©W«K:-oi,»-ci!ttiri-4. #118814 0©*^ 
SftftStSSS 1 4 0 a B. 18 (a) CC^iTliiiiTO 
PI— r* 0 , 8*f4ftf bSB 14 3a SO*fvfbgP 143b 

b. fit-$i46 h«k±&©= jmaaacfT a - 

s i -o-N*«m*»fttt4SJSB*«iLrt»*. cc 
■C. filjgffl|fflig|S 1 5 0 (c«t »)IM»3*ifc**{c<t *)IB« 

(CH 3 OH) SO* (H, O) £m<bi*-tf£o 
[0 08 1 ] ^-l-x. ^WRSWfcftS(6ifte«:*ji>rtt. 
_kieStfbUfc^ (CH, OH) SO* (H 

, O) 5C*fUT, f!t-$ 1 4 6T-*tWa3 0 0°C©S 
JSSfefl=©*H«*«3£-r5Ci«:J:»)> 4 9. 4kJ/mol 

(3) tc^i^sc. ** (H, ) i8W©zSMt«3R 

(coz ) «ans. c©-^{b^* (co, ) 
b. jiiRWfc^s*^*-;n o o©^fflic^m$n 

£. ^cfc. C©*^^MJ®65C*5t^-CB. ** 

(h 2 ) trmimm (co 2 > mtcM^fiSfm^ ux 
®m<o-mit&m (co) ^^sn^ja^s,^,, 

[0 08 2] C C-C. 7KMS©tH5f5«:*it>r. SMfiK 
»i0r^JiR3ti4-«ft8W (CO) zmHtZtcib 
<07h^y hSfESP 1 4 0 bSOilJRgKbS'tfcSB 1 4 0 
c ZymM&WmL^ 14 0a ©ft©iC#S . *14 

HSJt.SOiW!^tSJS*^&-2)#iflS*^Ur. 
-»{fc«JR (CO) «rra<tK3R (CO, ) SO** 

(H 2 ) Cca^b-C. WW^WCSFtH^ffliiT^J:^^ 
»JiSi**iTl»4. *f*W«:B. *fr>"? hJSlSSP 1 4 0 
bB. 08 (a) tC7jk?ftlktfflm— T*5*$, «R44 
ttmSP 14 2a ©ft*) ») {C*^«KSJt.^ 1 4 0 a T 
^gf«©^#-r^-^{b^* (CO) £ftS(C$tr** 

^/x (h 2 ) %tttar4ittnj»3&*RW6*i. ^-3. vn 

t-* l 4 6£|BI«Kjb20fc=»EttatfTa-S i 
-0-N»WfflS*>6&4a«vflt*«*r(r»4. 
[0 08 3 ] *fr>7 hSJ^gP 140b T©*^^^ h 

jsj£jagK*ji>-c. -mit&m (co) tc*tor* (* 

^m;H 2 O) £SJ££-liSC 4 0. 2 kJ/mol 

.gg{M»x*;l/^-4mt. ^©{b^SlS^ (5) 
(C^-TJ:^«c. ~^<b^* (CO, ) i** (H, ) tfi 
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16 8 6 8 5 



CO+Hz O — CO, +H 2 

a-)H0 0©^ffliJ«:illR^4CgfHl^nS. 
[0 08 4] ft&isy f-JSiSSPl 4 0b©4>&< <t& — 

hSjfcam 4 o b -e*SJf.©-it{kii^ (co)* 
=Mitmm (coz ) «:*»•*■ £&©-?& o. mmms 

( a ) *>^«S|sfSl{b» 14 3a, *«{fcg|S 143b** 
BSU jBf*ttHJSBl 4 2 a. TkfctajSBl 4 2 b©ttfc>9 10 

sc. -en-en7ktt^7 i-kj£sb 1 4 o b*>£>©mf*£tt 

CO+ (1/2) O z -CO, 

rnvmnmsb uocs, *^%«tsi&^ i 

4 0 ai*14^7 hSf&SBl 4 0 b tomX-WlVX i> J: 

[0 08 6] ±IB-»CDj8S«K®SlE{c«J: *) toSStiS 
*JK (H 2 ) Ja*W>«*©£JStt (3=tt. -Kffcl^ 
(C0 2 ) ) B. Slt^a-JH 0 OfCi£We*i/cJf 

m?L*/M,-c. ^«(cgfaisn^>„ ±tB#sus^sstc*i 20 
otii. m 1 ©^sttSB^n 5 1 Rvms <Dmmmz& 

tcifi. *ti*ti$>#X?-l> (W) CCfiA3ti-5*m* 
(T i ) . TJUS-^A (A 1 ) . i/<)a> (S 
i ) . tU^f> (Mo) , (Ta) 

iilR § tifcfcm-c* o -c*>-3s:c» jcs^c £ &© £ or 6 

J:C>. */c ±83»3IJfi»JB«:*5l>rtt. ^S«10 

toTi"j3>*fflc»Au&». mitmm (sio 2 ) r-« 

[0 087] *^{ca^saiiis->X7-A«:±iE 
bfcSmrM^^JBLfcit^©^^^-.^ l o o 

ac«R8>< » * 2 i o©»#aaso'axo54beaE«i« 

i, «HfB6£©IW««:oi,»"C, SS£#JflUTf*L < 
(a) ~il0 (d)Mil0 (e)-ilO (h) 

iifafr%mcftfcBft*m?m&m®m~efo o . 01 1 

B. *£tatWcteS*JR^*^A*cfcWS»«*y.3.- 
^&£«8»'tv ^©^SaffiR^O^LgSE^jS*/^ 

[00881 110 (a)-@10 (d) JSlVM 1 0 

( e ) ~0 1 0 ( h ) ictjk? J; 5 (c. 
ig>->X^AB, ^ffl^*^S©^-CMASn/cj^ 
2 1 0 £ . tuia****^ ^2 10 ^gfSSS 
CHRWL.afiKifiS3hfcM*y»--iH 0 0£iR 50 



(5) 



&A,tc2m&zwtm3k (o) ^ttffl-r^ttfflgp.!:. # 

#>o. fifjgfc-* 1 4 6<hlU«&C_ki$l./cH 
/lE^RCfTa-S i -O-NJSi^a^fcSiginJg* 

[0 08 5] jliR^kSJSiSfitcfcC^-C. 
j£«:j:»>-|Hb«* (C0 2 ) (H 2 ) CC^S 

n^*^fc-®{bj^s (co) ic^Lxmrn (o 2 ) * 

SJfcSitSCiKJ:*) 2 8 3. 5 IO/nolfig©lfti^;l' 
+'-^bt. %©Yfc9tSlCSC (6) SC^-Ti^K. 
-ig{t^* (C0 2 ) 
• • • (6) 

^bfc^;u^-SP2 2 o <t. *«^.r«fig$nri,^ 0 

CC-C. «Sfsk«??2 1 OB. iUS*4F L*WA-T4S?B 
©^jgffi^H 1 ^- ^-r-fc-oT. *teffl©t§^, Wr 
vrm<Dftffimm*>hGm3rz>>*v>r-i?2 1 i-c*- 
x©jaffl£?Ifc>*iTi,>s„ -eur, ? i> 2 io© 

aaNstco:. f^-rsj^fc. am'*? t> 2 1 o*>6^ 

y*-S?2 1 1 ZMifiitit «fct>. 2 1 

O^^^-^-^T^-rSii^SC, 010 (a) JC 
J: 5 sc. *©ffllffi«Wi^«cfl[|E«:jg«2 l o c*S: 

[0 08 9] *;U^-gB2 2 OB. ASiJOr. ±^L/fc 
*tt«»4BWf©«jaE*WrS 100* 
•WW 3 ft. IE©if§-?-EL ( + ) *JR»6*iA:l6«»2 2 
Oai, fcWtf-EL (-) *S:We>n/c>ttl^g|52 2 0 
b<t. ^SB2 2 0 a4*f(6]BP2 2 0 b *Sig-r -5 i 4 
*>5C. I6SSB2 2 0 a4*€SS^FEL (-) ^SMfi^K: 
g^T£i«£SB2 2 0 ci, ^WlTfflRSSntl,^. 
CCt, 2£Sg|52 2 0 a. >Pt[fi]SP2 2 0 bSCJ t 3lgSIJ2 
2 0 ctcJ;0H*n/c«3lL/c^S P 1 A*. ±iH«Sf4 
^•■v^2 1 0*^U/c^©itX,^(4g4^S. 

[0 09 0] $6«C, *Jl/^-S)J2 2 0«, »fS]SP2 2 

ll&m? 2>th&2 2 0di, 0352 2 0 d©?L&tf#Sm 
t^a-JHO 0©SiJ^S;^i^ig8S 1 0 4 *3iS-r-5> 
SJ^fiS^|5lJCCgSS2 2 0 e *«^.Tt^„ * 
Jb^-gP2 2 0 ©3^352 2 0 c CCS*. 110 (e) K 
7fVrj;5K:. 010 (a) CCCTl/fctiMsk<9 ^2 10© 
fg«2 1 0 ctC^r. Xtt. fi«2 1 0 c 4tt^t 
r. Jgt§2 2 0 h^J*n^c«fi£*®ffl-r.5»C<t*Sf # 
z>. cnscio. *^^-SP2 2 0 CCjBSH-^- ^ 2 1 0 
*^bfc^tC. #6^ffl^©^fi*5 4'n^:W&^A^ 

g|52 2 0 c«. ^Wr*S^fiS2 2 0 h£f!!2U 

[0 09 1 ] c©j; J 5^#fiS;*^r-r-smjS->^-?-A«:*j 
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OT. mi 1 (a) JC^TJ: JBFNIRCfJSFN 
2tvs^-jr-y2 1 1 SriKI#LfcjB&f4^?*2 1 0*3: 
^mSP2 2 0 a. *tlS]SB2 2 0 b&tfjS*£3S 
2 2 0 cJCjrO^SnS^S P 1 &t*fbr. 

-^21 o(Dmhm^2 i o d uga-rss 1 2# 

J80 J^WfcftWKttiiSHiP <— SWH) 2 1 OaW 
#-§B2 2 0 K£«*H*T3fcjg& U «8f4'* ^210 
©te4fsfIJ2 1 0 b?r«£[13-t±r}¥LiAt?C<tK:J:i3 (0 
*EPP 9 ) . m 1 1 ( b ) CCS** J: 9 «c. MfSMt4 
?2 1 OCDJKSP (ffe^PJ) 2 1 0 b#ttr6jgP2 2 0 10 
btcSglt, W&'*v*2 1 OfliSlfflSP l(CiDcn$ 

[0 09 2] C©£#. ^43^mig88i%S^4^a}1 

2 2 o f a&a-r&s i 2#bs) A-^-c^^if 

£ttTC>£j8£jsK£it&#2 1 0 dSffLTtft. 

*>2 i o<omnim±mmm^tix. tm^-;?2 1 
otcWAsn/ci^mffl^FL*^ ^ms2 i o frts 

CfMS»sa*2 2 0 f rt-c©affi?S^«:ct *) 

[0 09 3] &*s. 011 ( c ) K^T «fc "5 5C, »4^ - 20 
•^2 10 £*Jl/#-gB2 2 0 ttl-te h U/c*^ffl©m 

^v^r-V2 3 0t?^-X©JIB:£f*£?I^/ct*33rc 
miSKifolS-tt&^Mct' c ©*§•&. 

X^©SiK<t bT^ffltSlgiCiJ, vT-~V>2 30% 

•«** L-c*irr*i«J:t». ccr, 1 6 o r-fi 

ft«:fiWFlB*L.r«,>Sttf¥»«ffli»i 8 otcm^^«$&-r 
Sfc&CCBIttiBffl 7 Oi)mt>ti>mtl^. Bm^i 1 

o-c£jssi/-c3S«gin 6 o*/My-rffi^L-ri»s^. c 30 
©££. fsngm 1 0#>6£)&;*ft&-^t£*3fl (co 

2 ) ZWMUXT-Jt.Z 0 0©^SBUCj!&a3'r-5fcdi>©?L2 

3 0 a^ - ^-y2 3 oicswenrt,^. 

[0 09 4] CCt, SiS^Xr-Att. m&'-iv9 2 1 

o«sp i Mxsftsn. *;uy-g|32 2 oicf&s-;? 
tifcttsstc*ji,»-c. ±s&ofcRtt«tt©iiuii© 

fiR$nr^-5o */c. c©<t#, j85*4^ » * 2 1 0 *s£ 
nspi KjEfirtciRttsnfctWB-c. *K*4^? ?2io 

©^*4iMtHP2 10a*s. #£mSB2 2 0 a <M©jB*f4j§Hi 40 
0©fft«flB2 1 0 bSISft^rflETiiitK. 4R 

* 2 i o#*ju#-§p2 2 ojfc^fflSKi&srr 

£C££E*±-rSft:i5*>K:, *P4^'-yi72 1 0©{fei»j2 
1 0 b t.nfaU2 2 0 b©S«»#*». aSttffEE*T 

tf^-r 5 j; ^ tc*tj$ ^ nt ( >s c 4 am. * o t». 

[0 09 5] JWfcffJtCtt. 13 1 1 ( a ) . ( b ) K^T 
ck^ic. 01*. «, SJ^fiS^r^S^K^^lHlJR-r-Sfc*^ 

im^? ?2 i o©ffiffif»j2 i o btc^fissnfcgttfis 
©inxiz^f2 i o e*sgegsnfciagi5<h. *frsisP2 20 b so 
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<D%tm&(Dm&<£'**wm<Dm&* : f5-?2>{iifii2 2 0 

dt. ©PaTC©^tS1«?:®fflt-*Ci*S-C#-5. C© 
<!:£. A3B2 2 0d{C}fL±tfe>*l-2>C<LK:J:9. Bl£ 
^il«A^2 1 0 etfH£2M^;fe6Hl>fct&B(CttS 
4 <»: SJ^^@JD^»2 2 0 e igig-f 67ctf>. 
§J^fiS«5lHIX^?S2 2 0 e*&<DSI£dcg!ft'. 

^2 1 ort{cg:we>n/cgd^s^iHiic?aJ2 0 o&cniiKnj 

[0096] CiaiCiO. i^Ofc^&SWJtfc^-Cfa 
Hjjufcj^cc. ©Jmjggpi 7 0* 6*8**1? a.-;H 0 

vCK££t;?;h£C£«:<fc9. 5£*gfll 6 0$>St,HJS 
SSP 1 1 0 #> 6 tiit) £ txtcnjj<D-$fWiiEfflS&- E L 
( + ) RO'*trSjS52 2 0 b fCKW etx/c^ffi^E L 
(-) %/My-C, f^W^DVCKrtl3nfc3> hta 

[0097 ] b/c*ior, yiffl©{t^mt&<b|3l«|{cfSa 
O^ttRtKtS (ccttt. RttJ^K) *wr-5><t 

ifejc. i5j-x«m^©m«fi { ]#tt*wr'S^ ; Sr«it& 

[009 8] #{C. 3fc3USM«C»-5«a5'>X-f-A«C*jl,> 
(/. ^«SP2 20a (j8S*y a -;H0 0) tc 

?210i L-C. lUfc^Wtt^?^^ ^^©Mf4 

%aaffl-rscitcj:«3. ig^©^s (itti> ^wsuo 

[0099] */c. ^USSWc^SSiS^X^AtCtn 

ti> »4^* f ^ 2 i otwmztiz***-^ 2 offlj 

©3EIBSP1**. 2o©p§pgP4WrSMMff^ ; &WU 
Tt,>£©-C, }gF N 1 RmgF N2-cmW* v 2 2 10 
©*f(6]-rS{IiJffig|5**G^L/^3!> 5 6*JU^'-gB2 2 0iC§ 

hm&rtv i>2 i o£?rrc 2o©gansp 
/<?i»2 1 o©axonb*©a*oFijiic^ i 5c<!:*i-e 
[oioo] (*»e«j«^fi?9) ^jc. ±aofcs*Sfi» 
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jwcm-t ^nsasiss? i 7 o *s. ^sssp i 6 o xwm 

ZtltcZ-v-VlOiVTEmZtl. HmSBl 10©*?*f4-te 

ji/<t LTj^f4&ft#s©j&mte#Sffl3ftTt>&fe© 

7*2 1 0aWI«afiRC«R»Ji1-oa«Etc«|JiS3ti. ^ 10 
fc. Cfte>©fliJi£ |6«*s?a-jH 00)*, 

ft. iaffl<o^«ftiR*©Ji-»^s*wr*j:5«:i» 

[01021 100B. WS. Rffiett 

CDRSWffi(C?Q-p-CilSrS^ma51 lOi, Rtttt© 

^ity^-ji' i o opiate:, g?$RMi*-en-en5 
o o /im«T©j^a«a^awrt©2siH«:fT3eiHa[«: 

1 4 0 a £. 9l3SCW»etl«tl5 0 0 
u maTO«^i*Kac«iKl'i©3giai*»f«SiSK:S3e 
T&t-£#7T5J&3ft/c7k1*ir>:7 FKISSB (?Ktt^^ h 
Kl£#0 UObi, S3 tl-etl 5 0 0 u m 

140ci, mm^iy^-^l 0 OrtSBievw'^a^ ? 
^tStxriDGW$nfcS6fP$0®SB 1 8 0 £. 

-;n o o ©Rttmm*6±SB»*« 1 1 o©£»ffi£ 
b . ft§$<Dg.n&m. o Aft zigsttomsm, < * v 30 

h ) 1 3 0 a £. ±S^«BHMK:*5i,»r*JSS3la*ffl 
(tM?) **^t (Sffi) or»|»@JRr«»«@ 
itXaB 1 0 2 £ , ISiKbfcSJ^1&©-g|5**s5»3fcSliK 
1 4 0 a(c^-rSBJSfeRSigJ«*&g852 20 ei. 

ntt±ffia»i&±iBf6w»i 1 o©2««*-c«mu 4> 

&< £ fe. ?M^M5ttSffil*>*a&OTKfttt 1 4 0 
a . 7Ktt'>7 hJSt&SP 14 0b. mmiE&M 1 4 0 
cicfct,>T£j£3ft. *@««ffC*4BlflfefiS!» (-M 
fktttRV) *^**^»-JU©^gp«:Pffi-rSiFW?L 1 
o 6 £ . ts4gw&c»*sBJ«j!SgB not. ^<i^r«fiS 40 
stress. 

[01031 Tk^S^MSlSSB 1 4 0 aR!^7Ktt~>7 h 
J5j£gfl 14 0b«. Ej£«C.&RSc#£ UT. ®M^BJ« 
1^81 0 4*^-U-Cttl&SftS««aJl 10-C&X5 

n/c7kSCfi!^7<5»d7 2 1 Oi*g©j8S**FLrt©7k©4>fc 
< £ &„ *fc*j5BR8S:«Sl£:fiS 1 4 0 

a . 7j<tt~>7 i 4 o b &vmijm<u&j&& 1 4 

0 crt-C&SJSKiD^DfcriftKf ii, SftB?L10 

6*j>tyt^i7 a -;n o ow^astcgfUisns. 

[01041 8^7-c £ 2 10(i, ISmSB 1 1 0 50 
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90i, ±fB^M@iRSItl 0 2KJ:0[Hl4X3ft/<:gttfiS; 
125 (7k) &S£M(c^?sa£jiBg)taiKaS2 OOi. 

L©iSffi*B5±-r-5«S«««&^F2 1 0 d (ttfflliBB&Jt 
¥«) £. HiRfi^StifcHffifiBBl (Sffitt) ©tiffin 
Wjt-rSBffifiBWatfi^Fa 1 0 e (IHKgjilIttlKr±^ 
») £. *WL.r«fiS3tirt>*. cc-c. 7 * 
2 1 Ott. ±JCUfc«fc5tt^JBtt^^^i»f«:J:»3» 
j£3*vr (,>-£. 

[01051 C<D<t *> tsmf&Z^tZmW'-i -7*210 
*I6**2>*-^ 1 0 0 iM^tSi, JK$ti£tb«2 2 
0 f ^<*ra»WiH3E3tin>5«S»«lft#2 1 0 d 
*flt/TtfTj|»kc» *2 1 0©iffflfiS±«ftgas»SI&3 
ft. jRHBf'f -7*210 (cUAStlfcHSfflliS^F L*^& 
Mf2 10 f ftRCTIKttjK{fi*2 2 0 f rt-C©3iffiSWJ 
icfci)»t*5?»->n 0 0$-c@S6WicJ8jM3ft^ o 

*Kfcf7-! ? * 2 1 0.436*-=ei?a-.>H 0 0*^^ 
T£. JKftftfeft2 1 0d3&i7<*<!)tt7C*-Cjc©fflCifc 
ttJBKttoT. f£mfflj&f4F L*J»tittC»J: 9tcas. 

[01061 

^©f&*(c J:ft«. »jg©jagnsSB±iciEi8£ ur^ 

? <fc -5 WSkib 5 (. » B*(tt«: <fc •) *fe O SSfild^ 

■*i©IWC©«iaaffi*©5*«C «fc 9 MS or b S -5 

sftA^&as. ^2©^«t±iEi^(i£fiffiiaiui£©ra 
(cm 2 ©2imi4B3^Ji =t ») fe^5g*©fit,»» i (omm. 

[ 0 1 0 7 1 C C-C. JJB&UHESUS. f 1. S2M 
m 3 ©3l«ttiB$KJS*!S ^ PI— ©7>-£ - 6 % SB? 
ffi©E«^ f * - ^WTSi^ic^fiSSftr^S^ 
©■Cib-o-r feJrt^O. ^l©^14ie.^l©7N - ^->iliB 
7)5. ^-ft < £ i> . f 3 ©^^14iE,^©7N- 5» - >*I<fc 0 
)A<«^3ftTl,i-Sfc©-C*-Dr4>J;Ci„ 'i$M<Dffimc 
«feft«. SHie«©»rffi^i* ^^c< £fe. 

m i ©igsittea^i t ^ixim^Mmw^ t ©pa-cs 

MWt-SCiKJi^-c, »JII5iiUD±ffi£ig£i{*JI 

[0 1 0 8 ] *Ht. ±IEE«Sffi«3i«. ^«c< £feffi 
ffiffiij^:. ^T/l©iS8g*W^SSlc^SS* s l§:W6ftMt^ 
Sl6«il©*fflXtt— 3W»J*NBI 1 3 ft xm&L 3 ft/c^7j> 

s««c^ffl-r-5»c:£7)i-c#. mmt.-zttj;z>mmm 
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egg l xmmvmx. * >\>*f- $ -a- s c i tc k> . 

m5E©<b¥Kl£££ D 3 i±-cmW.<DWSZ£.l&? 5Ci 10 

[0109] *$mtic&2>h<D&mw,WMmicj:tiii> 

m 1 ©«1ittI5igUl<fc «3 &m*U&3B«©&2©aMR1£ 

«#*MT4ei*l»±T*C t©J:5fc 
m 1 <^*ttE«MSC«ll 2 CD*«ttB»H**h-? , ti 

[0110] ^W«C^36{CffeOffi^SS«3SfC«fc 

gents. » i ©sgmtfeieisuij: •) tmm<D&^mim# 
*ffl»«:EnJiirrsci#fc#. satiasgJitfffijitcBiTjE 

©fiflKcaWiC&J&i-C**. C©«fc5«l» 
»B-«WK:*IKR**«JS < . MSBH&Mlc «t o ^b-r 
SiSStc J; SJ^SS* & l> ttJR*8«c J: *) £ D £ SSIO^@ 
•^«a^<t ©^-r-©^aSlt^©M^(C J; 0 §yjgt LX L 30 

m2©3SS*>^7->*^t?tti2 
Um <t figf^Jg i ©RSJ&Cff? 2 ©a*St$HBi£S<fc 0 fil 
«»¥©«<#»* >^f> *£tf» 1 ©agH1£I2l§yf * 
KW. »2©«mt±iBiS»<t«SI)i<i:©W{C^2©^« 
ttie^JlJ: 0 3 ©aS^ttSS^d^^ 

w/c©t? t «2;raf£EfMtf£&*ffiatt;fe6im-r 

[0111] LT, ±i60fcEIS«S«ift©5%. »r 

«E^*«lfiS-r SSI 1 ftMIS 3 ©&fS1*IE8l«© 5 * . 40 
»2aoW3©iWBttE«JB*«fiJfr4**tt« (^2 

ac«P3©j»*fflR) i:i-ouyxn (Jgl©U^ 
^H) £fflt>-t, StS©^'*->iH-cx v ^>^-fS 
mi®*.? ?T.m<D'&. m 1 oMumzmm^mai 
?zmm&m (miommim) *s6tcjjij©u^* k 

R (12©^hl) £/Bt,>-c. ±ie^£ ->"}§«£<) 
*> je t, * - > $i-c x -j * > ^/ -r £ m 2 © x v * > irn 
g*^-ci>*. cc-e. ^2©i^g=->^xii«:fcc» 
r«. ^i©x^^>^i^i:fctir-r-r«:/N*^-x> 
5^3 tifc* 2 S^I 3 (DiSttieilCilSOTlffi* 50 
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[0 112] t©£5&XS£^-r*§?i£;£a;K:<i:*T. 
». ^2©x>^>yi?i©^K:. 'PU<. ti>m3o>m 

mte.mmm<D®m&min-? sc £#&<,>©-?. % 1 
^3©«mttie^Ji^iwi— ©3s^ttW4. w*.«. 

^X ;r>Xtt£ > fx f >?r#W-r &££#fsM?©iSi8 
£*ratt»tcJ:91»idi*aJa^T*^rfe. SOU 
«:*> or ^ £ - x > ^ $ nfciii 3 ©^SttiBSBffliffi© 

^*->«©«fei>^». ^nccff^^zc^ttiS^Jii 
^sjsi©«fti!®a©iijra*}£p©)t-sc<b*s-c#. 

*m©«^tt<»af«tt©3fe< b£ wfu-r -5 c «t #-c * %> . 

[0 113] SlMI2©iff>i'IgK:fc 
-T'5^14S ; SrX2»^>« r ori,^©t > . x^?>^© 

©»«ttEaUB©^*->«K:tb«or. *i©3Httt 
E^ja©Adf->i|@*sj£<l9^Sti-CtiS©-C. mi© 
x? ^>^XgtC*j^^2SCXm3©3ISttBB«Jl© 
figffa^iSfflTS C £#-c#. ^»»«ttK«Jl©^ 
^->{4g^r^-r^7* h^X^Cfug-^to-li-^tbl^ 

[0114] Ajrfc, ±£iQifl*efllS©Kfi^£«. ^ 
fc< ifcflfflfflHc. ^©fi^iwrssj&ittB^w 
6*afc< fc*saasK©^auxB— 8»**fSttBift § n-c^^s 

«. sa«ffissfcw»/j^giH«: jRflif b 3 nfcfb^jsir.^ 

^t4©^b^wsu3 n/cft fflti©^^ t - ^len^a 

[l9M©flr#Cctt9!] 

[01] *»J|{c«SE*WH»ft*jW^fcffc*Rj£ 
«B©-Htfi^JB*7R-J-«IWiBaa-C*S. 
[0 2] **6S^S§(C^S<bTSl6^aK:Jiffl3*iSi2 

[03] **m«:«4B»«««ji*jasfflsnst-* 

iBi^©S5@73ffi©-^J 1 ©x v f>^Il) 

[04] *«9!K:«4E««««ji*ijaffl3h*t-* 
E»©«jfi*»O-0ll (02©x^^>^Ifi) £tkT 

[0 5] *^HJ{c^Si3SSS«jg*5®ffl 3 ft* t - * 

BB©«ji*ffi©— « (m3©x-y^>^xii) ^-r 

7'a-fex»iffi0"C*'5. 

[06] |Rffi«jfi{cgts««Lrc»«cc>8MEIla^Kjt 
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[ 0 9 ] -? W * n II T * * Kfctt ssft^sgsp^-rgt 
B8fl|Ji£0r£>£„ 
[010] *^©SjS->^-f-A©*8^^ v 

[012] *»W«:«4*«^^f-Artaw)*(««fiS« 
[01 ] 



2 0 10 
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* [013] v-y^d vr^ ^«:affl$ns«^t-^& 

[^©I^Bg] 

1 0 «/]NSffi 

4 0 Slgfc-* 
50 fc-*13gl 

4 0 x ffii/tJ^ 

5 1 a . 5 1 b S&1 ©ssmttiSfgJl 
52a, 5 2b 02©*«ftB^® 
53a. 5 3b J&3©igSttISBlJi 

5 4 ASS-" - v F 

6 o m&m 

7 1-74 U^* FJg 

[02] 
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